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AMENDMENTS TO THE SPECIFICATION: 

Amend the specification as follows: 

Replace the paragraph beginning on page 4 line 13 with the following rewritten paragraph: 
Figs. 2A and 2D arc circuit diag r ams showing an output circuit o f a control unit in th e 
ph o t o el e ctric senso r Figs. 2A and 2B are circuit diagrams showing output circuits in the 
photoelectric sensor, particularly. Fig. 2A shows an output circuit for N-channel and Fig. 2B shows 
an output circuit for P-channel : 

Replace the paragraph beginning on page 4 line 15 with the following rewritten paragraph: 
Fig. 3 is a timmg chart showing an operati o n of a p o wer supply unit of the photoelectric 
senson which Figs. 3A and 3B are timing charts in the photoelectric sensor showing operations of 
a power supply unit and the output circuit as shown in Fig. 2A. particularly. Fig. 3A shows the 
relationship between a control signal output from a control unit and a driying current of a light- 
emitting deyice and Fig. 3B shows the relationship between a control signal output from a control 
unit and an output signal: 
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Replace the paragraph beginning on page 5 line 8 with the following rewritten paragraph: 
Hereinafter, description will be given of a first embodiment of the present invention with 
reference to Figs. 1 to 4. Fig. 1 is a block diagram of a photoelectric sensor; Figs. 2 A and 2B are 
circuit diagrams showing output circuits in the photoelectric sensor, particularly. Fig. 2A shows an 
output circuit for N-channel and Fig. 2B shows an output circuit for P-channel: Figs, 3 A and 3B are 
timing charts in the photoelectric sensor showing operations of a power supply unit and the output 
circuit as shown in Fig. 2A, particularly. Fig. 3A m output circuit of a control unit in tlic 
ph oto electric sens o r; Fig. 3 is a timing chai ' t showing an ope r ation o f a p o wer supply unit of t he 
photoclcctiic sensor, wliich shows the relationship between a control signal output fi-om the control 
unit and a driving current of the light-emitting device: and Fig. 3B shows the relationship between 
a control signal output fi-om a control unit and an output signal: and Fig. 4 is a view illustrating an 
object detection principle in the photoelectric sensor, which shows a detection area where a Ught- 
emitting area of a light-emitting device and a light-receiving area of a Ught-receiving device are 
overlapped with each other. 

Replace the paragraph beginning on page 6 line 1 1 with the following rewritten paragraph: 
As shown in Fig. 1 , in addition to the light-emitting device 1 0 and the light-receiving device 
20, the photoelectric sensor is configured to have: a power supply unit 40 that outputs a driving 
current I of the light-emitting device 10 such that its current value is variable; a control unit 30 that 
has the fimction of controlling the power supply unit 40 to change in magnitude of the driving 
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current I of die light-emitting device 10, and detennining the presence/absence of an object based 
on an ou^ut from the light-receiving device 20 to ou^ut the result of determination as digital 
detection signals Dl, D2 and D3; and an output circuit 50 that converts the detection signal Dl, D2 
and D3 [[as]] to an analog signal [[to]] and outputs the converted signal as a signal a. Hereinafter, 
description will be given of each component in detail 

Replace the paragraph beginning on page 7 line 10 with the following rewritten paragraph: 
The power supply unit 40 is a circuit in which three constant-current circuits operating 
according to control signals OUTl, 0UT2 and OUTS output from the control unit 30 are connected 
in parallel. As shown in Fig. 3, when the control signals OUTl , 0UT2 and 0UT3 are in an II level 
at a high level (shown as "IT' in Figs. 3 A and 3B\ the magnitude of the driving current I is changed 
into II, 12 or 13. 

Replace the paragraph beginning on page 8 line 16 with the following rewritten paragraph: 
The output voltage of the light-emitting device 20 is input through an analog input port of 
the microcomputer. The ou^ut unit 32 corresponds to an I/O of the microcomputer and the 
configuration shown in Fig. 2A or 2B. The configuration shown m Fig. 2A is for N-channel output 
and the configuration shown in Fig. 2B is for P-channel output. For both circuits, the detection 
signals Dl, D2 and D3 are ou ^ ut, respectively, when transistors Ql, Q2 and Q3 are tumed o n. the 
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detection si gnals PI , D2 and D3 respectively become active ( active-low in the output circuit shown 
in FIG. 2A and active-high in the output circuit shown in Fig. 2BV 

Replace the paragraph beginning on page 9 line 13 with the following rewritten paragraph: 
As shown in Figs. 2A and 2D, when When a switch (not shown^ loca t ed outside the figure 
is turned on, the control unit 30 sequentially ou^uts the control signals OUTl , 0UT2 and 01JT3 as 
shown in Fig. 3 A , At the same time, the magnitude of the driving current I output fi-om the power 
supply unit 40 is increased in order of II, 12 and B as shown in Figs. 2A and 2D , and the light 
intensity of the light-emitting device 1 0 is correspondingly increased at three levels. This means that 
the light-emitting area of the light-emitting device 10 is substantially enlarged at three levels. 

Replace the paragraph beginning on page 9 line 22 with the following rewritten paragraph: 
The control unit 30 receives the output voltage of the light-receiving device 20 during 
outputtmg the control signal OUTl. When the output voltage is equal to or more than the 
predetermined value, as shown in Fig. 3B. the control unit 30 determines that an object passes 
through the detection area Al to make the detection signal Dl active and ou tp uts the de t ection signal 
Dl at II level Similarly, the control unit 30 receives the output voltage of the light-receiving device 
20 during outputting the control signals 0UT2 and 0UT2. When the output voltage is equal to or 
more than the predetermined value, the control unit 30 determines that an object passes through the 
detection area A2 or A3 to make the detection signal D2 or D3 active and ou tp uts the detection 
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signal D2 oi D3 at II level Then, the output circuit 50 converts the digital value mcluding the 
control signals OUTl, 0UT2 and OUTS into the analog value to output the analog signal a (see Fie. 
3B). 

Replace the paragraph beginning on page lOline 12 with the following rewritten paragraph: 
The above-described processing is repeatedly carried out in the control unit 30. That is, as 
shown in Fig, 3 A, the pattern is repeated such that the light intensity of the light-emitting device 10 
is increased sequentially at three levels, the light intensity is recovered to an original state, and the 
light intensity is mcreased sequentially at three levels again. Whether an object passes through the 
detection area Al, A2 or A3 is sequentially determined based on the output voltage of the light- 
receiving device 20, and the result of determination is output as the digital detection signals Dl, D2 
and D3 as shown in Fie. 3B , Then, the output circuit 50 converts the detection signals Dl, D2 and 

D3 into the analog signal a to ou^ut it. 

♦ ♦ ♦ >ie 
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